PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-261968 
(43)Date of publication of application : 26.09.2001 



(5 Dint CI. 



C08L1 01/00 
C08K 5/13 
C08K 5/1545 
C08K 5/36 
C08K 5/527 
C08L 23/04 
C08L 23/10 



(21 Application number : 2000-070793 
(22)Date of filing : 14.03.2000 



(71 Applicant : YOSHITOMI FINE CHEMICALS LTD 
(72)Inventor : INOUE TAKESHI 

HORIE MATSUICHI 



S^SSSSSESSK'SKSSE POLVMER MATERIAL OONTA,N,NG °>°™™<™<™ <=°»p°>»<° *»° 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an organic polymer material composition 
having excellent processing stability and high heat-resistance by using a 
stabilizer composition as the stabilizer for the organic polymer material such as 
a synthetic resin. 

SOLUTION: The objective stabilizer composition for an organic polymer material 
contains (a) a 6-hydroxychroman compound, (b) a phosphorus-based antioxidant 
of general formula (2) and (c) a phenolic antioxidant. The content of the 
component (a) is 0.5-10 wt.% based on the sum of the components (a), (b) and 
(c). The organic polymer material composition is produced by adding the above 
stabilizer composition to an organic polymer. 
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fcf^#t2-5(07/^-/H-efc5 [1] - [3] 

20 [0 0 3 9] [5] f&fr (b) 6- [3™ (3~m 

P#^>] ~2, 4, 8, 10~7h7$ 3i7W 
-<y/ [d, f] [1, 3, 2] i/^-^-ih^x^^ t°y 

^*>5 [i] - [4] (Dit^tifi^mm^mmfr^tt 

[0 0 4 0] [6] ^ (c) ^ — (3) 
[00 4 1] 
[mi 3] 




[0 0 4 2] (5£tK R 18 1 - 5 C0T/U^/U« 

r 19 ammwi-A ^)7/^i^^i, r 20 

[0 0 4 3] 

[mi 4] 
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:h 9 



CH 3 

I 3 



CH 3 



;Ho-CHo-C— o — 



-CH 2 -CH 2 -C~NH — 
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CH2~CH2 — C O CH2~CH2 — 



[0 0 4 4] «r*rt% ) id J: 9 * SJxSWiSSr^rtlc 
1 ^fefi2«±*l>ft:-&»"C*>-5 [l] - [5] eoivf 

[0 0 4 5] [7] fij» (c) rh7^ [3- 
(3, 5~^l3|7'f/^4-tFD^7x^) 
7 P nt 0 t^t^r^^f/l'] ;*^>\ n— ^^^^vvU 
3- (3, 5-> ? l3tyf;U-4-t Kp^^x 
/at't4"h> 1, 3, (3, 5- 

I"- K teXXM, 3, 5-MJ^f;W~2, 4, 6- 
hyx (3, 5-^|3i7'f^--4-tFo^y^y 




-C*>5 [6] (i!B«o^i«^«-Wffl^aij»^!fc 0 
[0 0 4 6] [8] ^ (b) <DE^*£. A» (c) 
(OgB^ftoQJiftJt/^ 9:1 — 1: 9tfe5 [l] - 

[7] ^^ti^mmco^mm^umm^Mmm 

[0047] [9] f$& (b) ^IS^ft^r. (c) 
^lE^fitoSSIt^, 4:1-1: 4T-*>5 [8] KIE 

[0 0 4 8] [10] tW^, [1] - [9] <D 

[0049] [in s?) \zm.nwmw5±mte±rj/ 
tfc(ttg^j^^ft6 [io] ^fa*cD^«ifffi^ 



[0 0 5 0] 
[0 0 5 1] 
Utl 5] 



[12] ( a ) : -ttsS; ( 1 ) 



[0052] (^*<o#e*teffilE [1] tSMrefc 

( b ) : ( 2 ) 
[0 0 5 3] 

Hfci 6] 



R 12 

p_ 0 _ R 11^^^_ R 13 
R 15 R 14 



[0054] to«-E#tt«rie [ i ] t mmx-h 

(c) : ? ^ ; ~^mkiW5±ftL & £1? 

(a) : w»K^*^^5*«i«^»»iiia*ft-e 

(a) £0. 0 0 0 511^-0. 0 1 011^ 

[0 0 5 5] [13] R'ffiitl-SoOT/^S 
*yb«j^9H»2~5^T^=/HE-e*>-5 [1 2] {cm so 



loose] [14] ^mm^m^mmm ioon 

SBtC^UX, (a) £0. OOlliS-0. 00 

5fi*SROttBT*^rr5 Cl 2] [1 3] {rfB 

[0 0 5 7] [15] f&ft ( b ) ti\ 6 - [ 3 ~ ( 3 - 

- 2, 4, 8, 10~fh7^3«^ 
v^V:/ [d, f] [1, 3, 2] ^^^/^^^^e 
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>x~i>z> en] - [H] <D^-rtifr\z&m<D&mM 

[0 0 5 8] [I6]^(c)/J\ ( 4 ) 

[0 0 5 9] 




[0060] (**o#is*i«rfB [e] trasrefc 
trik^»-e*>5 [12] ~ [is] (o^t^^^is^o 

[0 0 6 1 ] [17] /&5> ( c ) ?■ h 7 ^ [ 3 - 

(3, 5™^3iyf/^4"t Fn^rv/7x^) 
/Pt't^t^rv'^f/V] y^>\ n — 3r## s fis/\' 
3- (3, 5™v ? ^3^^^/l--4-t: Kp^t^7x 

/Dfc°t^F, 1, 3, 5-hy.X (3, 5- 20 

u-K4sJ:tM, 3, 5-hy^f;v-2, 4, 6- 
h!/^ (3, 5-^3l^-4-t Ko^> 

XhZ> [16] l^t^flrl^WMMfeo 
[0 0 6 2] [18] f&ft (b) cOga#S^, ^ 
(c) <D$d&ik<Dmikttfc, 9 : 1 — 1 : 9 XhZ> [l 

2] - [17] (D^TtiMcm^^mm^umm 

[0 0 6 3] [1 9] f&ft (b) com^&t, J&fr 30 
(c) COm&m^MMkttiK 4:1-1: 4^5 [l 

[0 0 6 4] [20] whwwh^s &timmx$>z> 
[i 2] - [i 9] w^nfrizmmtDmmm^ttm 

[0 0 6 5] [2 1] mW&fr&tiK tfV*l'7'{lsJ& 

ffiffixfoz [12] - [19] (D^-rn^mm^m 
[0066] [22] tmmftttK xy^^^m 

fc«xf i.y-yptvy*l^fc6 [12] - 
[19] ^^i*^^^IB*(D#«S5^*t»afifc«J, 

[0067] [23] zhizmnmmitffiikmtsxvt/ 
±fza^mM^^-r^> ci 2] - [22] ^t^-rtt 

[0 0 6 8] 



(1) [^it5IM(:o^tl^t5 a 
[0 0 6 9] RM^ift^:! — 1 8 0T/^;H*fc(l 
j^^2 — 1 8OT/U^/1/It$)^ ^i7/^/H 

3--<>^/l^ s 2 — y^/U^^^— 1 — ^;H, 2 — 

^^^Ss ^^f^i, ;*-y^ 

(—CH2CH2CH— C (CHs) -CHsl) , 4, 

8 , 1 2 - h y y h y r-y/^S (- { c h 2 c H2 c 

H2CH (CHs) } 3-CHsi) „ 4, 8, 1 2 - h y 

y^/u-3, 7, 1 i"hyf^hyx-/H(- {c 

H2CH2CH-C (CHs) } 3-CHsS) f£k*&mf 

[0070] k i <d»^ v^mt Lxn, mm&i^s 
(DT/u^/um^ tztemmm. 2-5 (OT^^/v^mm-f 

[0 0 7 1] R 1 <D%il<Dfif-~£. L^££ LTfi, jK^Sftl 
2-1 8(D7/^^Stf;(igiSl 2-1 8^0T/uy- 

— /us^s^jf tbtu mz-&. 4, 8, 12-hy^f^ 
hyfy/us (- {CH2CH2CH2CH (chs) } s 

-CHsS) „ 4, 8, 12~hy^f^-3, 7, 1 

i - h y ^ h y {CH2CH2CH-C 

(CHs) } 3-CH3S) feifdS^jf ^ttSo 
b<fi. RMj:12-18^)7;^Stfe^ 

£L<fi4, 8, n-hyyf/uhyfy/H (- 

{CH2CH2CH2CH (CHs) } j-CHsS) "C*> 

[0072] r 2 nffimik 1-5 ^T/^/wS-e*) d . 
«t<H M&rf, ^f^i, 7ntvui, ^ry 

^3^y^/^S. -O'^/wfi, 2— O^ywfi. 3 
-^yf/H, 2-^f;P7^y~l"-f/^ 2-y 
f;^y~2-^^S, 2-y s ?;l>'7# >~ 3--T/U 

2-^W^-4--f/^ ^t^yf/^S^ 
ifj&sajfejf fcjfrSo R 2 t L~C£P^ L^Sfi> ^f/«t 

[0 0 7 3] R 3 N K\ ^oJ:t>*R 5 fi, — £/cf3:S& 

ot^Tt)J:<, ^tt^**jfli( J ?'*fc*i6i3R«:i'-4 
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[0 0 7 4] R 3 . R 4 s ^J:t>^R 5 tO^^ Lt^i LT 

[0 0 7 5] R^lTKmm^^fc^^l-ScOT/l- io 

^21^7^1, S3tyf/^ 'O'^/waSx 2 S 

yf;vl v 3-^yf;i/S N 2 — ff-iv-fz is- l — >f 

[0 0 7 6] 6-t K^^r^y P^yj^i (1) £ L 20 

2, 2-y^f^-6-t Kn^y^n^y 

2, 2, 5-hy^f/^7-|3|7f/^6-tK 

p arv-^ p-v V 

2, 2, 5-hyyf^-8-f 3t/f/U-6-t F 
p p-^>- 

2, 2, 7, 8~fh7yf/^-6-t FP^r^yp^ 

is 

2, 2, 5, 7 — T" h "7^ 6 — t Kp *cis# n 30 

is 

2, 2, 5, — 6~t KP^rv'yp^ 

is 

2, 2-v^^/U- 7-S3a^f/l'-6-t Kp^> 
^ p -v* is 

4—4 tvv— 2 , 2, 5-h!iyf/^-7-i3 

jR^^/U— 6 — t Kp^'>ypvv 

2, 2, 5, 7, 8-^y^^f/v-6-t Fp^yy 

p 

4— fy^P t>-2, 2-^^^/1—7-^3^^^- 40 
/!/ — 6 — t: Kp^rv'yp^y 

2, 2-v^-^- 5-^3iRy^u-6- t Fp^-v 
$ n-v- > 

2, 5, 7, 8-^1^^/1—2- (4-y^-^-O 

h-3-^^/U) -6-t Kp^'^p^^ 

2, s-eyy^/i — 8~i3^f/V-2- (4-^^ 

h — 3 -xr:/P) — 6 - t Fp P ^ > 

2-^^/1-- 2- (4 ?-/l"<ls h - 3 - 

6-t Fp^-yy P-W 

2, 2, 5-hyyf^"6-t Fp^yypvy so 
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2, 2, 7~ h!iyf^-6-t Fn^^P^y 
2, 2, 8-h!i^f/^6-t: Fp^-yypvy 
a - ^m:7^n— jv (R 1 fi4, 8, 1 2~FJJyf/P 
hyf^/Hs R 2 fiy<^/^ R 3 ^R 4 ^R 5 fii:t>{- 
^^/^S. R 6 (i7Kmp:T-) 

0 _ |. 3 ^ p _ /U (r i 4 , 8, 1 2 — h y * *f-ft> 

hyfy^i, R 2 te^/i-K. r 3 t R b nt t>n;* 

R 4 (±tK^^. R 6 (i/Kltil-?-) 
v - h ^:7^ a—/ix (Rt fi4, 8, l 2~h!iyf^ 
hyfy/H, R 2 «^^s, R 4 ^R 5 f^t>^^ 
/wS^ r 3 ^7K*jp:t-. r 6 ^tK^t-) 

5-h='7xP»7U {R 1 li4, 8, 1 2-h!)yf;u 
hyry/vl, R z tt^/H& R 3 i R 4 i i^/KIt 

ha- /^ (RM14, 8, 12-hyyf;vhyfy/P 

m . R 2 n*^^m. r 3 irR 4 bR 5 ntt>\c?mm 

f - h ^^^n—/^ (R 1 (±4, 8, 12-hyyf/P 

-3, 7, i l-hyf^hy^^i, R 2 ij;yf^ 
m. r 3 tR s nt^^*^^&, rm±**jdk^k r 6 *i 

% i - ^u—/u (r 1 «4, 8, 12-hyyf/i^ 
-3, 7, i i-hyfi7 hy^^s, R 2 «yf/y 
m s r z tR 4 tR s nth^^f-^m, r 6 «**w 

^ 2 - h^^^p— (ri |j;4, 8, i 2 - f y y f /U 
hyfv'/H, R^iyf/^S, R 3 £R 4 te£t>U:;rf^ 

ri - h^7xP-;W (RM14, 8, 1 2-Fyyf;P 
hyf^/H, R 2 fiy^/^a, R 3 ^R 5 f-±<tt>{C7K^ 

m*. R 4 n^^/^m. R 6 te7k»§m 

[0 0 7 7] 6-t Ko^^n^Wk** ( 1 ) £ L 
Til, 2, 2, 5, 7, 8-^^f/V-6-tKo 

r*^2, 2 f 5, 7, 8"^yyyf;^-6-t Fp^- 

[0 0 7 8] *38W{-*3t^"C. f&ft (a) fi. 6-t K 

p^i/^p-^^b^ (i) ^tca^tihcou^x-h 
[0079] *mm<D&mmft*tt&m&7£fflmf&<m<D 

[0 0 8 0] R^^OT^i^R^fcfiMoT^ 

S:5-8^yyp7;^l, mMW<\- A(r)T jv^jv 
I tii ^fcKii 5 - 8 0 y y n 7;^/H v 

i - sfDr/^/umamm^tat^m^^-rtix 

fcotU<, Mill t«^H£, ^^/w*. 7p t> 
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s-^^^m, *^r-<>^^m, i3i^>f^ 

/^X* 6 -^/l^^/WX. 1, l-S^^/U'^v' 
/i-S. 2~^^/^^>/wX*if* s **f fcfrSo RISK 

^/^X& if d^tf £>*L5o 1—4 OT/l/^lt' 

S±^iiS tfc^MSi i - 4 ^r/i- win KM 
-fy^f/H, m2m-y^^m, «3iyf/n/£ 

tKit5-8C»^^pr/^;Ht Ltd «;Ltf. 
2 ^}Vi/$ 2 — y P-^^r^ 

2 -y ^/l*-- 4 — -f V^n P^Sf-v^X 20 

ifsgfc l ~ 6 (7)iE#t^ fe«5>K«r /^^/wa^Sr-g- if t> o 

2vw< y v?/PX * if if C> ft 6 o 
[0 0 8 1] R 7 ltd, ^3i»yf;H, i3i-< 
yf/l-S, 1, l-^f/^^ry/l/E v/^n^^rv^ 

[0 0 8 2] R 8 £Ltd y^/i-X, f 31^ 

X> JB3jR^<^^3£^ s #*U^\ 30 

[0 0 8 3] R 9 li^^I^— *fcliaftoTl>-Ct J: 

t?*>ottJ:<, #ix.d ^f/^S, ^f^uX, /pt° 

jR^^/^3£, I3t/f;* -<>^/y^ s 2— 
/^X, 3 -<<yi>vuX> ^^-o^/^m, $3f^yf 
/vi, ^^Zy/i-X. ^fy^^y/i/l, ^r/^vuXs ^ 
^■/i-X. 6-y^vi^ :t^/uX. 1, l-v^y^vw^ 
i^X. 2— :=.^/U^^vvwX&ifj5 s *tf e>H5 0 R 9 40 
^ ITU, TklWR^^fctty^S^fiF^UV^ -SrivSf 
ft(DR 7 N R 8 3o£t/R 9 d ra-"efcottS4oT^ 
T fc J: i \ 

[0 0 8 4] R 10 WKSS*S£\ y^yy£, -CH (R 
16 ) -£ (R 16 fl^^l-7(Or^^r/^^7t^* 
t5-8 0->yp7^^M^fc ) ifcfiStMBl?- 

X, ^fyyf/* fB3jR^/ux, 50 



•^y^/i'X. 2 — ^^fvi-Xx 3-^>^^Ss^^-^ 
yf/^S, |3lFyf/H, ^^-y/kl, ^fy^^y 
/H, ^^/uK*if36s*if P>4x-5 0 R 16 ^^tt6^ 
mWcs — scoiy^ PT/l'^it ltd v-^n-O-^ 

y ^/H^ if £S (f ft 5 o 

[0085] r 10 ^ itit am^, ^^u^m^tz 

f±~CH (R 16 ) -X (R I6 ^y^/^X. x^S, ~f 

[0086] r 11 nmmwc2 — s(DT/^i->'m^fzn 

^^yX. 7°Dfc:Vy| v hyyf t^yl, ^h^y 
^y-Xs -<y^yf yyg, — ^y f uyS, ^-^ 
yy^yyX. 2, 2-v^^-i, 3-hyyf ^ 
^X*ifa s **f fctu hy^fi/yl»tu\ *- 

CO-R 1? -|^*ll ^;V#=;^S*^77>f h Og£ 
iiT-i^ltt^^^^t, R 17 t^£ia6j^lt 

tfcott)J;<, ix.il i/yS, xfi/yi v ^ 
ptvyi, hy^fi/yl, rhy^fi/yl, 
yy^yyx. — ^y^t-^x. *z $ y^^yx. 

2, 2— v^^vU— 1, 3 ~ h y y f^VX^^^tf 
[0 0 8 7] R 11 11, jff* l< n&zm%k2~-8C0T/U3r 

yx, 2, 2-^^-1, 3~hy^f yyitfe 

[0 0 8 8] R 12 *5j;tfR 14 d f5]"^^liI^ot^ 

X. RiS5-80^nm/Vi, Kitl-4(D 
T/U^/Htfi $ ftfc&SiS: 5 — 8 <D n T^^r/^ 
X. RSIR7-1 2 Wi7*^vS4 
^-To R 12 ^OcfctKR 14 (OMh UTf±> ffffSR 7 ^^^^ 8 

[0 0 8 9] R 12 ioj;0R 14 fc ltd 7K^ J F*s 

-ryy^s. i3t7Y/^ i2tyf;us, 

f 3^>f/H^^^ IV \ 

[0 0 9 0] R 13 &£TfR iS a. ^f^-*^t KP 
^ryl, K*ifcl-8(Or/U^^v'»^fcifiK**7- 

1 2^77/^^t^ryi^l t> 5 — ** S **1H^ 
s^fi6J*fti~8^r/i'^/uSS:^i- 0 ^^^ci-8 
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ti&e R*»7-i 2^r7/^/^'>iiiR*»i 
- 6 co ft nft&m t/u* /u«s# sr^-tf t> -e *> 

3-7x^ynh:V^^^i N a -pt ^/W^vvl^ 

zi'S, ^-^^/w^. e-^^v^^^/i^ i, i-v 5 
[0 0 9 1] R 13 ioJ:r/R 15 ^fii^-**st kp 

[0 0 9 2] (2) izxvmztizik&yot IX 

f*. *ft:«JtC«. 6- [3- (3-jR3iR^ 

v-] — 2, 4, 8, lo-fhyisiyf^^y/ 

[d, f] [1, 3, 2] > ? t= J r^X7xt°y, 2, 

8-yi3iy^-~6 - [3^ 
(3— S5 3ift:^vl'— 4- t: KP^>-5-^f/l^7x 
-/u) fc^rvu^v-] &*<is*/ [d, f] [1, 

3, 2] >?^^x7zctrwjtif*s3ifetf ibtt<5 0 

[0 0 9 3] **WO^i«^»»ffl^#JiB«»^ 

— (3) 
[0 0 9 4] 
[ffcl 8] 



>18 



HO- 




/"~\ 



>19 
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[0 0 9 5] R 18 feffcMWt 1 ~- 5 COT/^^r/t-S 

***U R 19 l2gat»l—4 ^)7/^/H^^L, R 20 

[0 0 9 6] 
Utl 9] 
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CH2 j 



CH 3 



CH, 




— CH 2 -CH 2 -C— NH — Sfcli 



B 

CH2~CHp"~C O — CHp - CHp 



[ 0 0 9 7 ] &^~t 0 ) ^x^om^th^mm^^^ 

20 [0 0 9 8] otaiic&mt UXfi. A&#H-f±. 

n-^^vv^ 3- (3, 5-v^3$^ 

7^ [3- (3, 5™ v ? ^3iK>^^/U~4 - t Kn^r 
i/^^^/P) ^Pt't^t^rv'^^] y^?>\ 1, 
3, (3, 5-/l3t7Y;^4-t Fp 

^r^y^) -f y->T5?I/-h> 1, 3, 
f/U- 2 9 4, 6 (3, 5-^JR3iR^^- 

4-t Fp^y^y^) -oifv x 1, 1, 3- by 

^ [2-^^-4- [3- (3, 5-5^JB3iR^/P 
30 - 4 - t Fp ^r->7x^) e't^/i't^y] -5 

-|3iy'f/P7x^] tr* (3-SB3jR^ 

— 4-t KP^y-5-yf^7x^;P) v^v^ p 
•O^v^V. 1, 3, 5-hy^ (4-|3i/f/U 
-3-t 6 -v?^ ^/W<>vvP) ^fyy 

T3*/l^ 3, [2- [3- (3-S3§yf 

jV&^is] -1, 1 — S^^/l^c^/U] -2, 4, 8, 

io-rh7t^t'D [5. 5] ^yf^y, 2, 

6 -^^3^^^/^-4-7 t f L /^^ 7 ^y— /K 2, 4- 
40 — jR3jR^^/l^"7 3i/— /K 2, 6— v'fB 

3iyf/^4-t FP^ry^f^7x/"/K 2, 6 
™ v^I 3 ft7Y^~ 4 ~xf /U7x / 2, 4, 6 

- hyi3t/f^7o:y-;K :/^Mbfc Fp^-yr 
~y~/K y^fvv • 3~ (4- t Fn^y- 3, 

7!i^- (4-fc KP^y-3~^f^-5~f 3i7' 
f 1 /^) Ky^/wp^- 2, 2' — l/>t^ 
(4-~y^/l — 6-f 3iyf/l-7xy^) x 2, 
2' -y^L-Vt:^ (4-^/l^-6-|R3jK7 r ^/^ 
so x7-;H x 4, 4' -^fuyt7 (2, 6 - i>% 3 
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/ —/U) „ 2, 2' ~^f!if>t^ (4 
-n^/P- 6 — ;U) „ 4, 4' - 

^ yfVt^ (3—^^/i — 6 — jb zwff-^'y^j 

— /W) N 2, 2' -^^hf-X (4-^^/W-6™^3^ 
rf^ivy^j — /u) x 4, 4' -^^ex (3-y^/i- 

/K N, N ' --^iM^Uyex (3, 5-i/^3^ 
A~M KP^'>t Foyyt; K) , ex 

(3, 5 -v>^3^^^/U- 4 - t Ko^r^y^* 
Xt^^h^/I-) 1, 1, 3- h!)^ (2 10 

-y^A—4-t: KP^ry~ 5 -I3i^7x^ 
/u) x*^>\ 1, 6 — ^r^V^Th— >v- ex [3- 

(3, 5-^^13^:7^/1 — 4-t Kn^y7x^) 
^oW-h] s 2, 2' -yfuyt^ (4~X^ 
/W- 6 - p x / . 2, 2' -y^ 

uyt^ [6- (l-^f;^>^p-s^r^/W) — 4 — y 

^vux^y — /i/] N hy^f t^y^y=i-^-t^ [3 

- (3-|3|7'f/^4-"t FP^y-5-yf^7 

^ne^^—h] , ai^U^^y 3— IV— ex 
(3, 3~ex (3~S3|i7*f/^4"tFn^y7 20 
h) . 2-|R3tR^^-6- (3- 

- 4 -y f^X^x^Try y x~ K 2, 2' -^^Mf 
^ K-ex O^/W 3- (3, 5-^317'^- 
4~tKo^y7x^) ^Pt't^- h] , 6- (4 
-tKn^»3, 5-^13^7^7^!];) - 
2, 1, 3, 5-h!/7^ If 
X [2 -^3^y^/l^-4 -y ^-/W- 6 - (2-tKo 

— 3 -M3Wty"^^~ 5—j*?-A"<lsi?/l') X^lxl 
/!✓] =r\/-7$\s— K 3, 9~ex [2- [3- (3, 30 
5-yl3|7^-4-tFn^y7x^) 7°Pt° 
^-zn/U^-^f^] -1, 1 ->?y ^/Prc^/u] -2, 4, 
8, 1 0-r h7t^rf Xt'P [5. 5] £ V"^* >\ 
1, 3, 5~hyx [3- (3, 5 - 3 

4- h Kn^i/^rt^/i^) ypfc°t^/vt^y-] m^vw 
yy/^-h, 2, 2-ftyxf yy-t^ [3- 

(3, 5 -~v ? ^3^^/^~4 - t Kp^t^7x^) 
^ntf^— h] , 2- [1- (2-fc Ko^>-3, 
5™v/f 3t^yf/U7x^) m^/i^] -4 f 6-v 2 
I3t^yf^7x^/U7^ y h&ifj&^tffcjfu 40 
2, 4 -t^ [ (*#*f-;V*ttr) y^/i-] -o- 

[0099] »*Li^*y-/^ie^B&JhSiJi: Lt 
f3U n-t^^ry/t' 3- (3, 5 -^WtZWcf^-fr 
-4-t Kp^^x^/P) :/ne;?J-^— K t 1 h x 3" 
X [3- (3, 5-i/*3«^f/W-4"fc Kp^->7 
zc^/P) 7"nt°^my^f^] y^>\ l, 3, 

5- hyx(3, 5-^317^-4-^^^-^ so 



^y^) -f V v-TX K 1, 3, 5 - Mi^f/V 
-2, 4, 6-hyx (3, 5-yl3t7^-4- 

t Kp^y^yy/^) -<yf y, 1, 1, 3-hyx 

[2-y^/l — 4- [3- (3, 5-^1317'^- 
4 - t KP^y7xn/V) T'pet^/my] -5- 
3^X^/1" X^x^/l/] 2, 4 -ex [ (^y 

^/^^) y^/u] -o-^i/y-;K ex (3-^3 

^n^y^^xy, l, 3, 5-hyx {A-%ZWc7 

f/v-3-e Fp^^y~2, 6-^yVf/^y^) >f 
yy7^/^ 3, 9 -ex [2- [3- (3-i3t 

KP^y-5-yf^7x^) ^nfcf 
—1, \-i/**f'>V3L^;V] -2, 4, 
8, 1 0~f F7«f^t°P [5. 5] p^TXlste 

[0100] #tc#£ e^x^y-zP^^bKih^j^ L 

Xn, n-it?#7*Z//l' 3- (3, 5-^SB3jR^^ 
/i/-4-t Kp^y7x^) /Pt^h, 7"hx 
^-X [3- (3, 5-yi3i7'f^-4-t KP^y 

~7 ^=^)v) -/p ^-/Pt^y^f/L-] yy>\ i, 

3, 5-hyx (3, 5»^|3|^~4~tFP 

^y^yy/v) ^yy7^i/-h, i, 3, 5-hyy 

4, 6-hyx (3, 5-^|3»7^- 

4-fc Fp^y^y^) -O-if ^ttg&^kf hth%> 

[oioi] ^mwicte^x, ^thhcoy^y — 
[0102] &&ffl<D&mfflmj&mz&v&feik£tiz > 
[0103] &ti&mm&*b tttt, i^i»f^, 

[0 10 4] JRT*»tt«flBfcLTtt. iM/fytU7 

^yMR t^pyy^Mft yyMH^ r 
^/«, f^ffl£^y^x^/M&^ ^yr^; k 

»BB. y h»BB. #y7ir^^i 

fJg N tfyai^l^^^KWflB, ^y7x^yyx-f 

^M8^ ^y^/^y» /fy^i/^yfi, ^?a#f 
us* #vffim^-/umm, e-frT±&—/umi& mm 

m (ir/Un-x) Zkfflffi^ ,filx-T;^/^yfR 
tK y 7x^y yX;U7^f KWJIBs Tjf y ^n— "r;utrh>ffi 
^yx»r/K^ Fm ,-Ky ^^rv--<y-yV^» 

jib, # y >r $ k»8Bs ^ y i^-r ^ kwjib. * y t s k 
-f^K»/iB. ^yry y- h 7y*m r-r^- 

cou^ryozitm-rz zki>X% h 0 
[0105] mfis^y Jrisy-o^mmt itn, wx. 
ffi«s^y^u>-. itt«<*is?B«jKy3i^u^s 
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j^y^^u^ zKy7Ptv>; ^y^^>-i N tK y 

xf i/y • -?=r^- 1 t c 
• - -/=rl/~~ l 7y^*t^/£^^) « 

-ti/7^yMM ; W^RXtttfy tr 

uv. x f i/ y • t^/^l^ft /j: a - 1 ^ 7 

[oio6] m&^y *is7 4isj!kffimi*w&&, 

jib. «Nw, '^?i/^^y*i'VMk&m*fm&& 
ti-^^-^^-mmm^^^^mm^m^^xnh 

^7^y|«tfcotU^ (#-^Bg6 2-4 4 1 8 20 
3- 5 6 2 4 5 *H**L 3£[S#fF4 1 1 

5 6 3 9f««*« o ^oir^v-V^ 

*Ky itf-u^^ yMtfcott) £v> -Jvi' • 

niy^V v^aV (Journal of Polymer 
Science. Polymer Chemistr 
yEdition) S23| ( 21511 (1985 

m ) o 

[0 10 7] fflt^^urisJIkn&fah LTfi, MX. 30 

bf-/K zKy 7^^!)^ ^bt'n/w . y /U 

[0 10 8] S&IB^^^^WJIBfcUTtt, # 

y^^u^, »»*tt^y ^u:^ x^u^-r^y 

S*MB, AES« ACSW, AASW, EES 

[0 10 9] *B7^!);^«lfitLTIls Mxfcf, # 40 
yr^yu— k ^y y ^ y bteF^mf bti 

[0110] wiB^nraitt^y ^^/^mmt 

Mtfl #y j^u^u-^l— k #!)7°fuy7 
[0111] tfriB^yr^ KtHB^Lxn «ttf^ 

o>4, P > 6 y ^--Y d > 4 * 6 x o > 6 * 

6 x v>6 • 10, t^ny7, -T-i n ^ 
012, p>6 '12, pyil • 12. T 

7^ K^^\ ^ctt/Ctt^oO^^^^if htl& 0 50 



[0112] itfc, mmtmffimtisxn, 
^xT/umm, -y^y-^mm, rnmrnm, yy^>m 
=^yf^^mm. ^y^ s kwjib. ^y^-^wjB. 
^ry/P7^i/-hfi, #y fri^^WflB, 7v>m 

[0 113] ^t»«^iltll, 3*^^ 

»K t*e\ ftflBttif£*if£r 
^^tm *Hr#y tu7^ ^«MB. ftwta- 

W-Cfl!^e>*L5#y >-^#fj!B£ LT* 

*>^<D»xKy t^^^fcli^y xf uyt^5 o 
[0 1 14] ^SMJCflH^ttS 6-t 

( 1 ) f*. #^Bg 45-23146 

[0115] _bi2co y >%km<t®j±%L /i^ae 
5o ^iBw-cfflv^— (2) xm&ti&v ^mit 

BSih^Jfi, #H?l 1 - 2 2 2 4 9 3-»^#^E*0* 
[0 116] 6-t: Kci^-v/^n^Wb^ (1) (j* 

5> (a) ) t y ^BMblSJhSij (b) ) ir^^y 

-/^^bl^lh^J (^c5> (c) ) ir^fij^^ ^ 
(a) (b) (c) ^Mmtt, 

ft (a) ^0. 5M%-10M%, f&ft (b) t^; 
^ (c) ^iW9 9. 5li%-9 0lt%tfc 

»*b<li*4)" (a) ^ili%-10li%, 
5> (b) (c) t^i^9 9ll%-9 0lt 

%t?*>9, <fcf?»*b<li^ (a) ^1M%-81 
*%. ^ (b) (c) ^IM9 91I%- 

9 2M%T^^ SfetC»*b<tt. J*^ (a) ^1 
M%-6. 5M%, f&ft (b) (c) tor>U 

t^9 9H%-9 3. 5M%T^^ #t:KL< 
fl, ^ (a) ^lli%-5. 5M% Mic5> (b) 
^^c^ (c) ^II^9 9li%-9 4. 5li%t 
*>D. ^T*tiK*«rtl^fctt3Ki-5t. (a) ^ 
llt%-4. 511%, ^ (b) (c) 
iM9 9M%-9 5. 5ff%^ft)fft Ll\ 
[0117] 6-t Kn^rv^ P^Hk^ft ( 1 ) £r± 

[0 118] *38Wt^*5V^Ttt, ^c5> (b) oia^rfi^ 

t&ft (c) t^ga-a-aosaitti. 9 : 1 — 1 : 9, 

L<tt4 : 1-1 : 4. J;*9£r^LO!l : 0. 5- 
1 : 2-C&>6 0 
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[oiHi^tb) b&ft (c) (Dmm^±mm 

[0 12 0] «^^)fi^^W«^^^6 - t 
Kn^^n^^ffrg* (1) <^W*±, ^ISiS^-?- 
W^m/S^l 0 Oliffi^LX, 0. 0 0 0 511^ 

-o. o i ota L< 11 o. ooilii- 

0. 0 0 7lM)tfc^ £ b< (3:0. 00 1 

figgtf~0. 0 0 5 5M^$>^ M0. 00 ll 10 

^^^T^T^KftO. ooiliS-o. 0 
0 4 5ltatl)6o 

[0121] *mw<Dftmmfr*w&mMm i o o mm 

m^Ml^X, f&ft (a) (b) bfcft (c) £(7) 

»*fis o. oilM-ita »£L<teo. o 

211^0. 2li^t^6o 0. Ollli-ll 

[0122] *38W<^^i«^»S.aj5fcift{cfi. ^T(0 20 
tt«6*»**>*^l6ffl"C-j«4> (b) K^y^KftBS 
Jh»J4:Se>tJ:E^U-Ct>J:i\ ceo J: 5 te*:<Di&<D V > 
%km4tp3±mt Itfi, fh7^rX (2, 4-v f jB3iR 
^f;U7i-;U) -4, 4' — t'^7x^ WVv^Xzh-f- 
-Y K xh^X (2, 4-^8 3^^-5-^^ 
/l^X^^/U) -4, 4' — fc^ce — U^v^X/fc^ 
K (2, 4 - ^3j»^/W7x-/V) *X:7 

T-f K [ (2, 4-^S3a^7x^v') *x 
^^7] tT7cc— /K [ (2, 4~v ? *3jR/f/P-5 
— y f/W7xy ^» ^X^/] fcT^airvK t*^ 30 

(2, 4-^3^^7U-6-^^/U^^^/U) 

hyx (y -/i^^^/u) ^X7r^h, h y t> 

fcTX (2, 4-^-S3j»^-6~^f^7i- 
/P) ^fMX77^h, f'7 (2, 4-^31/f 

/^^cc^/v) -^>^muxy h — ;i/^^7r^ k tr 

X (2, 6 - i/^ 3 Wcftf-JV— 4 ~~ y ^/W^ ^ << 
y^xyx!) h-/i/y/t^77-l' y^r/y/^y 4o 
^my^y h~ /^^7r^ K t^x [2, 4 — 

( i -7s=;l^- 1 , 1 — i^y ^/uy ^/P) ^^^/^] 
^x|j^i| H/^X77^fh^ (2, 4, 6- 
hyi3iyf/l^7x^) - 2 -7 r 3 L A'- 2 -^^/U 
-1, 3--/p^yyt"^y*777^K t"7^y 
ry^t^y^y^ij^y h-/^^77^ K t* 
X (2, 4, 6-hyi3j|7'f^7x^) 
y xy h"^^X7 7-f K 2, 2' -y^UVhfX 

(4, 6 -^^3^^-^Xrc^/U) 2-^^/P—^v- 

6~X/U^-n-2, 4, 8, 10~r 50 



30 

h7S3f^f/^-l [d, g] 

— 1, 3, 2 - ^^^iK-ftXTfcv-V. 2, 2' , 2" - 
p [hJixf/Phyx (3, 3 > 5, 5' -7- h 
7S3jRyf^-l, 1' -^7x^-2, 2' -v? 

[0123] lv ^coffico y ^^SMkBSihffl t 

LTfl. fh7^r^ (2, 4-^i3t7'^7x^ 
/lO -4, 4' -t'7i^l/7^W y-Y'y 

^f-7 (2, 4-^|3^7 ? f^-5-^f^7xr:/V) 
-4, 4' -^7x^1/^*^^ hyx 

(2, 4-^SB3jR^/P7 3i— /w) ^x77^fK 

X (2, 4 ™ y^ 3 I7^/U- 6 - ^ f ^7 x n/l.) ^ 
f/^^77-f K tf* (2, 4-v ; |3l7 , f^7x 

(2, 6-yf 3tyf/U-4~^f^7x^^) 

^x|)7,y h-^^77^ K 2, 2' -y^-u> 

(4, 6 - *J%Z9C?*f-JV-7 
^^y/^tX77'f K 2, 2', 2" h y t=* [ h 
y^f/^y^ (3, 3' , 5, 5' -^YvftzWcf 
^/lo—l, 1' ~t"7x^/k-2, 2' ^X 

[0124] St ^<d{&<dv i/Mm4kffi±MZ3bbfa 
[0125] ^SIW^WttliB^WWfifiKilfe^. 

[0 12 6] «E*^»MtKJ]:#Jt IX, ^PS^tt^ 

7 7y/^fry;vft^ w-k ^^y^f 
^ft^yp w~h, yxfry^fty^net 

K yhyry^ft^nt't^h, T"h7* 

x [ (3-7^y^Wpt o tx/my) y^/u] 

y^>\ r h7^r^ [ (3-7f7!)/Wnt°t^ 

/i^t^ry) y^/w] y^>\ ex [2-y^/i--4- 

(3~n-T/^^r/^ (C12— Cm) ft^net^t 

[0127] *mw<D#mmft*tt&m.j&mzi^ im 

£ fell 2 ^±^fift^»^BSit#]***Pi--5 £ t /6>T' 
£ 60 «EJt»*{tB6il:#Jtt. =fir»i«^^tt-»afifcft 1 0 
OfijK&K*frU KKHO. 0 0 5-5fil J: 
•3#*L<IS0. 0 l-lS*8BO«-a k -cSl^i--5Ci 

[0 12 8] ^W^^WiB^WWttJ^tttc, ^^i^ 
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to 1 2 9] mftMwtwim&zxfftgeizmt it, t y 
f-^mmt^m, ^>y;y^y >^fc-a^ -<>y>y 

~vfrfr%\\L'&m. £fcl±fcV<yv? 
[0 13 0] *^j»»iR»Jt LTffl^5^ir^T^5^ 

[0131] SR^MftRiRSiJt LtfflV^r <h^X^5-< 

2, 2' -v^t 4' -v^y b^r 

v^^y^^y V N 2 — t 

^/^^v^^y'^^y > N 2 - 1 kp^>-4- Kf 

y/^y^y/7x/y N 2 - t 
^fV;^v'^yy # 7x/y 2 — t Ka^i/-4- 
y h^y-2' -^/i/7|?^^y/7xy tr* (5 
-^yyV/y-4- t: Kn^>- 2-y hv^:7xL~ 

^yy^^yy- h!i/>^Ki/-K 2, 2' , 4, 
4' -r hyt Fo^^yy^xyy, 2~t Kp^ 
>-4 --<yyw;^^yy7xy >f£tf<Dikik% 

[0 13 2] SB§*M*»ifcaU£ Ltffll^^^:^6^ 

yy>yry^mitit, 2- 

/p) -<>y h y 7/-/K 2- 

(2-t Kn^v'- 3, 5-^$3ly"f^7x^) 

^yy'hyry-/K 2- (2-t Kp^>~3~I3 
jR^^*/^— 5 -y xn/i/) -5-^pp^yy'h 
y T/-/K 2- (2-tKD^i/-3, 5-^3^ 

- [2-t: Kp^>-5- (1, 1, 3, 3-rFyy 

^/uy^/u) 7x^/v] ^yy'hyr^/K 2- [2 

5 — trx (a, a — v>y ^vt^Vv 5 

/v) ^az^/w] -2H~-<yy>y7y"/K y^yi^- 
3- [3~i3«^-5- (2H-^/hyr/ 

— — 2 — /U) — 4 - t Fp^^7x^] 

httfy^^^y ^-^t<Dm^m, 2- (2 

/hyry-zK 2, 2~yfyyt^ [4- (1, 

1, 3, 3~7h7yf/W7 F f/l') -6 - (2H--<y 

y h y T y— 2 --f/u) y^y—/^] v 2- (2- 

t KP^r^-5-l3l^f^7xr:/l,) s<^/ V V 
7/-/K 2- [2-t Kn^>-3- (3, 4, 5, 
6-rh7t Kp75'/K^; F7f^) -5~^f/^7 

[0 13 3] %^mt LTffll^rt^S^y 



S3iyf^-4-t Kp^yyx- h> 2, 4- 

yf 3t/f^7x^/^- 3, 5 - ZWcf^-^- 4 

-e Kp^y^y/x- h&^ffc^iftj&^f t>tt5 0 
[0 13 4] »^*|»iRSiJi LTl^5^i:^^5y' 

ryr^yy- h^Mfrg^i: it, ^^/p • 2->ry 
- 3, 3 —*?z7aL—/u7# y u — k ^-y ^-/p • 2 — v- 
ry-3, 3-^7x^7^ y u— btetf&mf e>tt 

10 [0 13 5] »#H»Ifc£U£ LtfflP5CHK^6^ 

yy-/K i/y ^/I'v^sf^/w^ y^^7 7"/K [2, 
2' -^;TfcfX [4™ (1, 1, 3, 3-fF7yf^ 
y^jV) 7x7 7"h] ] -n-yf/^7;y«-5/^ 
/K [2, 2' ™ftty [4- (1, 1, 3, 3—r 
h7^f/^f/V) 7x77-F] ] ~yfr;Vt£lf<Dik 

[0 13 6] mzfeMt Uf^5i^^6txy 
^^{^ttt, tf* (2, 2, 6, 6-rF7y 

20 ^/w— 4 - 1°^< y v^/w) ir^<y— h N tr* (i-2f~y^ 
/u^-^riy-2, 2, 6, 6-t- h y y ^yi-- 4 - y 

yyu) 1?^^— K hf-X (1, 2, 2, 6, 6-^y^ 
;*^vU-4-fcV<y ~2~ (3, 5- ^36 3*:/ 

f/l/-4-t Fa^r^^) — 2 — n— ^^vW n 
K fh7^ (2, 2, 6, 6-^h^y^/^~ 

4-t'^y^) -i, 2, 3, 4-yyyrh7^^ 

^'^Lz-F, ^by^r^ (1, 2, 2, 6, 6 

yy^/W"4"-t°^y -i, 2, 3, 4-y^yv 

fh7^^-h, #y [[6- (1, 1, 3, 
30 3~7F7^f^f/l') 4 % y - s - b y T i/ls — 
2, 4-v?-T/W] [(2, 2, 6, 6-^h^y^/t-- 

4-t'^y^) — ^i^y^u^ [ (2, 2, 

6, 6 —t- h^y tf^V -<^y] ] . 

7Ky [ (6-^yy-s-Fyr^y-2, 4-v 5 

-Y/y) [(2, 2, 6, 6-7h7yf/^4-t^!i 

vvi") -r^y] -^^y^y> [ (2, 2, 6, 6 -r- 
h y y ^vi*-- 4 - y vvv) -r 5 y ] ] (mti/7* 
^/S3it^f/v7-;y/i, (2, 2, 

6, 6-7" h^y^yi--4-t t, ^y vviyr^y) 
40 >$fr8^) s i-tFp^yif^-2, 2, 6, 6- 
7" h7yf^-4-t^y c^y — /ux^^>^^ii^fe s 
n, n ' -tr* (3-r^yyptvi/) ^^/y^y^y 

/2, 4 -t^ [N-^-^yU-N- (1, 2, 2, 6, 

6-^y^yf^-4-t^yy^) 7^y] -6-y 

on-i, 3, 5- bvr^^m^^t^Mt^m^m 
if e>*t5o 

[0 13 7] *^j»»JR»]*5J:t/3t^^»Ji: LT»^ 

4-n-^f/^>^7xyy, 2- (2-t 
so kp^-> - 5 ™y f/u7x^u) ^y/Fyr/-/K 
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2- (2-fc K P 3 3 5 - ^ f 

^^^/^) ~5~^na^y/Mry'-/K 2- (2 
- t: Kn^i/- 3, 5-v ? i3l7"f/i'7x^) -5 
-^np^yy' h!i7/-/K bfx (2, 2, 6, 6 ~~ 

[ [6- (1, 1, 3, 3-Th7>f;^f^) 5 

;-s-M/T^-2, [(2, 2, 

6, 6-r h7^f/V-4-fc°^]i^) ^ 7] — =3r 
[ (2, 2, 6, 6 — h7^f^-4- If 

^yvvw) -f sy] ] (^b^r^/p/jBsft^-^^/u 10 
r^y/i, 6 — tr^ (2, 2, 6, 

[0138] *mm<D#mMft^ttmmf$mcn. im 

0 0 5-5119, J:Dff*l<liO. 0 1-1 USB 

-^^1*1^^15(6 20 
[0 13 9] S&K&SIOSCT, **W^^3tftStL 

fc^i^js^^fbsu. ^ey r/w^r/u« h y * 

y^y ;vW£jr?^;\,zc**r;\') s 

h !i ^ (-v y§£^&y T/l-^r/Urc^^/^) 30 

fiT-^-^#BjStt»J* ^<D««Rfcifcjffl> BBJR81T 5 

k £ fc ttUBiDSBk^iejRr = - * t sum & £r*> » 
#k ry y /^M^mxmM. >?-2-3i^/i^^^ 

/i^y l — h^/m^- 2 -xf/^^^Ty^- h 

1 nsi±£wm-rz> z t i>xs z 0 40 
[0140] *»iwo*"aii*i^w-^iaricifti^, 

[0141] mmm. mmimtvx, tr* ( P -m 

(4-l3i7"f/P7x^^) 7^X^31— h-t* h y £ 
A, 2, 2 > - 7^U>t^ (4, 3§7^ 
y ^^Tx-hfhJi')^ 2, 2' -y^U 

yt"X (4, 6 - ^SS^/f^yx-;!/) ^xy^ 
-ht KP^yT/^^')^ 2, 2' -y^UVfcfy 50 
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(4, 6 -i/%ZfflL7^tV-7 jf^~7 ^ — ht 

1 <7)£R/5£^ ^yyyf>y^t>-;K (p — 

[0 14 2] *»Mlc«5^i«^Wm^«JSr»l§* 
t6(^fl, 6-tFP^r^n-7yj^ (l) , 

y-^^BSih^j:^y ^mitpj±mt, tsbiz 

"C J: v \ 

[0143] ^-r^i^^f^ ^ie$HPi-»*n»*» 

Us Mx.fl ^->y^P-;K /^>v^y — *3MJ— N 
[0 14 4] *38Wtc«S#»i«^»mj«»tt. se 

n *naj«?gfe, ifa*»fe #uyy-/£^fe e*;& 

[0 14 5] 

X&fj:h\ 

[oi4 6] ffim&<DRmt its #m^^*t£h *s 
a^nflg^-r^fe— ^wit?jf Lffli~t#, 10^ 

M I ^^«9iMLiij^"r5C^(^J: «9. -tcolklt^^BCi 

[0147] ^/c. asaasjsr^rttiias^tt-w. #(-^ 
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[0 14 8] iK^WW^>«Etttt<!ORff tt^ M I 
[0149] ^J&M 1 

2, 2, 5, 7, 8-^^^yf"/V-6-t Kd^>^ 

5 0mKD4f3;^y(^ 2, 3, 5-hD^f;W> 
>fKo^y>5. Og. Jg^ffiiBO. 8g, SiO. 3 
5mK ^ ^/U^^/U^r h 1/ 4 m K h >15ml 

g^h/VxySmUdPifcglg^ 2B#R8 20 

"C 3 [El «5}|M£* U 6. 5 g^^/i^^SC 

*9 4-9 5t^2, 2, 5, 7, %—<<<"y 9 **3->V— 

^f^tt 7 6. 3 3 % 9 . 1 5 % 

Hi&fif 7 6. 3 4 % 9 . 1 0 % 

[0150] mmm i 30 

<£>»&*b«:fl!l/\ t^2 0mm^}ftWl1i 

fM2 8 0t) tX^VK^tliiU 7k?£bfc^ 

IS K 7 210(C$CT^^h^yf^^^ (M 
I) ^S'J^L/c 0 »iMf!2 3 0t. m^mSM2. 40 
1 6 k g f t Lfc 0 #|Hl«^«FUULfc-<U's/ h 

Col>TJIS K 7 103l:f CTfM (YI) 
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